DESCRIPTION 



PROPHYLACTIC OR THERAPEUTIC COMPOSITION FOR OCULAR 
CIRCULATION DISORDERS 

TECHNICAL FIELD 
The present Invention relates to a prophylactic 
or therapeutic medicament for various diseases caused 
by a disturbance of ocular circulation such as 
Intraocular blood circulation and aqueous circulation. 
The present Invention further provides novel uses for 
chymase Inhibitors . 

BACKGROUND ART 

It Is known that angiotensin II Induces a marked 
elevation of blood pressure, constricts blood vessels, 
and releases aldosterone, a sodlum-retalnlng hormone, 
from the adrenal gland* 

It Is also considered likely that angiotensin II 
Is a causative agent or a risk factor In other diseases 
associated with hypertension [for example, hypercardia 
(ectasia cordis), myocardial Infarction, vascular 
hypertrophy (migration or proliferation of vascular 
smooth muscle cells or hyperplasia of extracellular 
matrix), diabetic or nondlabetlc nephropathy (partly 
caused by glomerular hypert nslon), and vascular 



restenosis following angioplasty or thrombolytic 
therapy In patients with atherosclerosis, etc. ] • Since 
angiotensin II Is produced from angiotensin I by 
angiotensin- convert Ing enzyme (ACE), the pathway with 
which ACE Is known to be associated has been the target 
of many clinically useful antihypertensive drugs* 

However, It has recently been elucidated that, 
aside from said ACE pathway, the chymase constituting 
a subfamily of serine protease. Inclusive of human heart 
chymase, mast cell chymase, skin chymase, etc. , cleaves 
angiotensin I to give angiotensin II [J. Hypertension, 
2^, 277 ( 1984 ) ] . 

Human chymase provides Its own pathway 
Independently of ACE for the production of angiotensin 
II and, therefore. Is likely to be a cause for certain 
types of hypertension and congestive heart failure. 
Moreover, In addition to the production of angiotensin 
II, the chymase activates collagenase to promote 
migration of smooth muscle cells and endothelial cells 
or stimulates cytokines such as IL-li3 , thus being 
suspected to be an etlologlc factor In degenerative 
diseases accompanied by organ and vascular lesions. To 
treat or prevent such damages to the organs or blood 
vessels In addition to lowering blood pressure should 
constitute a useful therapy for cardiovascular diseases 
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such as hypertension, and administering a substance 
capable of suppressing the catalytic activity of human 
chymases Is considered to be a rewarding approach toward 
remission or prophylaxis of these diseases. 

According to the above reasoning, several 
chymase-lnhlbltory substances have been reported In WO 
93-25574, USP5306824 and W096-4248. However, there 
has not been even a report on the Influence of chymase 
Inhibitors on the ocular circulation. 

The onset of diseases due to a disturbance of ocular 
circulation Is generally thought to be evoked by various 
factors or a complicated Interplay of such factors but 
the actualities Involved have not been fully elucidated 
as yet • 

The disease caused by a disturbance of ocular 
circulation Includes, among others, chorioretinal 
diseases (e.g. retinal vascular abnormalities such as 
retinal vascular occlusion, retinal periphlebitis. 
Bales' disease. Ischemic eye syndrome, retinal 
arteriolar microaneurysm, etc., retinopathies 
associated with hypertension, renal disease or 
hemodyscrasla , diabetic retinopathy, retinal pigment 
eplthellopathy , retinal dystrophy, macular dystrophy, 
retlnochoroldal atrophy , chorioretinopathy , macular 
degeneration, macular edema, detachment of retinal 



pigment epithelium, retinal detachm nt, degenerative 
ret Inosohlsls , various tumors such as retinoblastoma, 
retinal pigment epithelioma, optic disc capillary 
hemangioma, etc., optic neuropathies such as Ischemic 
optic neuropathy, optic disc swelling such as choked 
disc, papilledema, etc.) and glaucoma (e.g. open-angle 
glaucoma, low-tension glaucoma, closed-angle glaucoma, 
etc. } • The current pharmacotherapy for diseases caused 
by a disturbance of ocular circulation Includes oral 
administration of peripheral circulation- Improving 
agents such as tocopherol nlcotlnate, which Is a vitamin 
E preparation, pentoxlphylllne , etc. , various steroids, 
antl-prostaglandln agents, ant 1 - Inflammatory enzymes, 
etc. but these drugs are either not effective enough 
or known to have side effects such as hypotension and 
gastrointestinal disorders. The therapy of glaucoma 
Includes administration of cholinergic agonists 
represented by pilocarpine, sympathomimetic drugs 
(adrenergic agonists) such as epinephrine, dlplvefrln, 
etc., /3 -adrenergic antagonists ( iS -blockers) such as 
timolol, pindolol, carteolol, etc. but the 
characteristic side effects of these respective drugs 
are of serious concern. 

The present Invention has for Its object to provide 
a prophylactic or therapeutic medicament for diseases 



caused by a disturbance of ocular circulation, with which 
the above disadvantages can be solved. The present 
invention further relates to a method for prophylaxis 
or therapy of diseases arising from a disturbance of 
ocular circulation. As used in this specification, the 
term "ocular circulation" means the intraocular blood 
circulation and aqueous circulation. 

DISCLOSURE OF INVENTION 
The inventors of the present invention made 
intensive investigations for developing a prophylactic 
or therapeutic medicament for diseases caused by a 
disturbance of ocular circulation which is not only 
capable of producing an effective remission in the 
disturbance of ocular circulation but is safe to use 
and, as a result, found that a chymase inhibitor 
ameliorates a disturbance of ocular circulation and 
produces a prophylactic or therapeutic effect on 
diseases caused by such a disturbance of ocular 
circulation. The inventors have accordingly developed 
the present invention. The present invention, 
therefore, is directed to: 

(1) A prophylactic or therapeutic medicament for the 
disease caused by a disturbance of ocular circulation 
which comprises a chymase inhibitor as the active 
ingredient . 



(2) The prophylaotlo or therapeutic medloament as 
defined In the above paragraph (1) wherein the chymase 
Inhibitor Is an Inhibitor of human chymase. 

(3) The prophylactic or therapeutic medicament as 
defined In the above paragraph (1) which Is In an 
ophthalmic topical dosage form. 

(4) The prophylactic or therapeutic medicament as 
defined In the above paragraph (1) or (2) wherein the 
disease caused by a disturbance of ocular circulation 
Is a disease selected from the group consisting of 
chorioretinal diseases and glaucoma. 

The chymase Inhibitor which can be used In the 
present Invention Includes any and all substances that 
Inhibit the enzymatic activity of chymases belonging 
to a subfamily of serine protease, and the use of 
Inhibitors of human chymases such as human heart chymase, 
human mast cell chymase or human skin chymase are 
particularly preferred. 

As substances having chymase - Inhibit cry activity, 
chymostatln and the following substances are already 
known . 

Thus, USP 5314815 discloses an adduct of serine 
hydrolase with a phosphate or phosphonate represented 
by the formula (I) 
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(wherein R represents an alkyl group or an alkoxy group, 
A represents a phenyl group or a naphthyl group, R' 
represents a phenyl group or an alkyl group , R" represents 
hydrogen or a methyl group, Z represents an 
electronegative group such as O, N, S or OH-NHa). As 
specific compounds of the formula (I), there are 
mentioned 4 - nl tropheny 1 phenacyl methy Iphosphate , 
4 - nl tropheny 1 4 - nl t rophenacy 1 me thy Iphosphate , 
4 - nltrophenyl 4 -methy Iphenacyl methy Iphosphate , 
4 -nltrophenyl 4 - me thozy phenacyl me thy 1 phosphate and 
4 - nltrophenyl 4-chlorophenaoyl me thy Iphosphate • 



USP 5306824 discloses a compound of the formula 



(II) 




(wherein Z ±s selected from the class consisting of H, 
halogen, Ci.e alkyl, Ci.6 fluorlnated alkyl, Ci.6 alkyl 
substituted with , Ci.6 fluorlnated alkyl substituted 
with R^, Ci.6 alkoxy, Ci-6 fluorlnated alkoxy, Ci.6 alkoxy 
substituted with R^ , fluorlnated alkoxy substituted with 
R^, Ci.6 alkyl having a phenyl group, Ci.6 alkoxy having 
a phenyl group, Ci-e alkyl having a phenyl group 
substituted with R^ , Ci.e alkyl having a phenyl group 
substituted with two R^ groups , Ci.6 alkoxy having a phenyl 
group substituted with R^ group, and Ci.e alkoxy having 
a phenyl group substituted with two R^ groups, where R^ 
represents halogen, COOH, OH, CN, N02» NHz, Ci.6 alkyl, 
Ci.6 alkoxy, Ci.6 alkylamlne, Ci-6 dlalky lamlne , Ci.6 
alkyl-O-CO-, Ci-e a Iky 1 - O - CO - NH - , or Ci.e alkyl-S-; 

R^ represents halogen, COOH, OH, CN , NO2, NH2* Cx-6 
alkoxy, C1.6 alkylamlne, C1.6 dlalky lamlne , Ci.e 
alkyl-O-CO-, Ci-e alkyl-O-CO-NH- , Ci-g alkyl-S- or 




tosylamlno; and tlie spacer Is any organic structure which 
Is 3-24 A long and Including at least one linkage selected 
from the class consist Ing of -CH2 -CH2 - , -CO-NH-, -NH-CO-, 
-CH2-CO- , -CH2-NH- , -NH-CH2- and -C6H4" ; T represents -NH- , 
-0-, or -S-; and Y Is selected from the class consisting 
of H, halogen, t rlf luorome thyl , methyl, OH and methoxy) 

As specific examples, 
7 - blot Inyl amino -4-chloro-3- (2- phenylethoxy ) 
Isocoumarln and 

7 - { 6 - blot Inylamlnocaproyl ) amino- 4 - chloro - 3 - ( 2 - 
phenylethoxy ) Isocoumarln are ment loned . 

HO 93/25574 discloses a compound of the formula 

(III) 




(HI) 



[wherein n Is 1 or 2; Is phenyl, naphthyl, 

( €3.7 ) cycloalkyl , an unsaturated heterocycle group or 
a benzene ring-fused unsaturated heterocyclic group, 
where said unsaturated heterocyclic group Is selected 
from among pyrrolyl, pyrrollnyl, furyl, dlhydrof uryl , 
thlenyl, dlhydrothlenyl , oxazolyl, oxazolldlny 1 , 
Isoxazolyl, Isoxazollnyl , Imldazolyl , Imldazollnyl , 
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thlazolyl, thlazolldlnyl , Isothlazoly 1 , Isothlazollny 1 , 

pyrazolyl, pyrazollnyl, trlazolyl, tetrazolyl, 

1,3,5- oxadlazolyl , 1,2,4- oxadlazolyl , 

1,3,5- thiadlazoly 1 , 1,2,4 - thladlazolyl , pyridyl , 

pyranyl , pyrazlnyl, pyr Imldlnyl , pyrldazlnyl, 

1 « 2 , 4 - trlazlnyl , 1,2,3 - trlazlnyl , 1,3,5 - trlazlnyl , 

1.2.5 - thladlaz inyl , 1,2,5- oxa t h±az Iny 1 and 

1 . 2 . 6 - oxathlaz inyl ; where said benzene ring-fused 
unsaturated heterocyollc group Is selected from among 
benzoxazolyl, benzothlazoly 1 , benz Imldazoly 1 , 
thlanaphthenyl , Isotblanaplit enyl , benz of ur any 1 , 
Isobenzof urany 1 , chromenyl, Isolndolyl, Indolyl, 
Indazolyl, Isoqulnolyl, gulnolyl, phtbalazlnyl , 
gulnoxallnyl , gulnazollny 1 , clnnollnyl and 
benzoxazlnyl ; where said phenyl, naphthyl, unsaturated 
heterocyollc group and benzene - fused unsaturated 
heterocyollc group may each optionally have 1-3 
subs t Ituents , which substltuents may be Independently 
selected from among bromo, chloro, fluoro, (Ci.5)alkyl, 
( Ci.5 ) alkoxy , ( C1.5 ) alkylthlo , ( C1.5 ) alkylamlno , 

( Ci . 5 ) alky Isulf ony 1 , ( Ci .5 ) dl alkylamlno , hydroxy , amino , 

nltro, oyano, trlf luorome thyl , 

-COO ( C ) alky 1 , -CONH2 , -CONH ( C1.5 ) alkyl , 

- CON = di { C1.5 ) alkyl and formyl; where said 

( C3. 7 ) oyoloalky 1 may optionally have 1-3 substltuents, 

which substltuents may be Independently selected from 
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amongbromo, ohloro, fluoro, (Ci.5)alkyl, ( C1.5 ) alkylthio , 
( Ci-5 ) alkoxy , hydroxy, t rlfluoromethy 1 and oxo(Ob); 

represents (Ci.sjalkyl, ( C3.6 ) cyoloalkyl , 

{ C3-6 ) oyoloalkyl ( C1-5 ) alkyl , ( C1.5 ) alkoxy ( C1-2 ) alkyl , 

( C1.5 ) alkylthio ( C1.2 ) alkyl , phenyl , unsaturated 

heterooyolyl , phenyl ( Ci. 2 ) alkyl , or unsaturated 

het erocyolyl ( C1.2 ) alkyl ; where said unsaturated 

heterocyclyl Is as defined above for R^; where said 

unsaturated heterocyclyl ( Ci. 2 ) alkyl Is partly comprls d 

of the unsaturated heterocycle as defined above for R^, 

an arbitrary one of the ring carbon atoms of the 

constituent unsaturated heterocycle being substituted 

with (Ci.2)alkyl; where said (Ci-5)alkyl, (C3-6)oyclo- 

alkyl ( Cx.5 ) alkyl and (C3.6) oyoloalkyl may each optionally 

be substituted with one or more fluorine atoms; wher 

the rings of said phenyl, unsaturated heterocyclyl, 

phenyl ( Ci. 2 ) alkyl and unsaturated 

he terocyclyl ( C1.2 ) alkyl groups may each optionally hav 
1-3 subs t It uent s , which substltuents may Independently 
be selected from among the functionalities mentioned 
as subst±tuents on phenyl In the definition of R^; 

R^ Is selected from the functionalities listed In 
the following categories (a)-(d)s 

a) plperazlno, plperldlno, pyrrolidino, 
3 - azabicyclo [ 3 • 1 • 0 ] - 3 -hexyl and azetldlno, where the 
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carbon atom or atoms of said pip razlno may be optionally 

have 1 or 2 substituents Independently selected from 

among ( Ci. 5 ) alkyl , ( C1.5 ) alkoxy ( C1.3 ) alkyl , 

hydroxy ( Ci_3 ) alkyl , ( C1-5 ) alkyl t hi o ( C1.3 ) alkyl . 

amino ( C1.3 ) alkyl , ( C1.5 ) alkyl ami no ( C1.3 ) alkyl and 

( C1.5 ) dialkylamino ( Ci-3 ) alkyl ; where the 4-nitrogen atom 

of said piperazino may optionally be substituted with 

( Ci_5 ) alkyl , ( Ci-s ) alkoxy ( C2-4 ) alkyl , hydroxy ( C2-4 ) alkyl , 

amino ( C2-4 ) alkyl , ( Ci. 5 ) alkyl ami no ( C2.4 ) alkyl , 

( C1.5 ) dialkylamino ( C2-4 ) alkyl and 2 , 2 , 2 - trif luoroethyl ; 

where any of the carbon atoms of said piperidino, 

pyrrolidine , 3 - azabicyclo [ 3 • 1 • 0 ] - 3 -hexy 1 and azet idino 

may optionally have 1 or 2 substituents, which 

substituents may be independently selected from among 

chloro, bromo, fluoro, hydroxy, (Ci-5)alkyl, 

amino ( C1.3 ) alkyl , ( C1-5 ) alky 1 ami no ( C1.3 ) alkyl , 

( C1.5 ) dialkylamino ( C1.3 ) alkyl , ( C1.5 ) alkoxy ( C1.3 ) alkyl , 

( Ci_5 ) alkoxy , ( C1.5 ) alkoxy ( Ci_3 ) alkoxy , amino , 

( C1.5 ) alkyl ami no , ( C1.5 ) dialkylamino , ( C1.9 ) alkylthio , 

oxo(Ob), unsaturated heterocyclyl , azetidino, 

pyrrolidine, piperidino, morpholino, 4-oxopiperidino, 

4 -hydroxypiperidino and piperazino, where the nitrogen 

in the 4 position of said piperazino may optionally b 

substituted with ( C1.5 ) alkyl , ( C1.5 ) alkoxy ( C2.4 ) alkyl , 

hydroxy ( C2.4 ) alkyl , amino ( C2.4 } alkyl , 
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( Ci-5 ) alkylamino ( C2.4 ) alkyl . 
( C1.5 ) d± alkyl amino ( C2.4 ) alkyl , 

( Ci. 5 ) dl alkylamino ( C2.4 ) alkyl or 2,2,2 * tr ifluoroethyl ; 
where said unsaturated heterocyclyl Is as defined above 
for R^; where said unsaturated heterocyolyl may 
opt lonally have 1-3 substltuents selected Independently 
from the functionalities mentioned for the substltuents 
on said unsaturated heterocyclic group In the definition 
of R^; 

b) 4 -morphollno , 4 - thlomorphollno , 
1 - oxothlomorphollno or 1 , 1 - dloxothlomorphollno ; where 
the carbon atom or atoms of said 4 -morphollno , 
4 - thlomorphollno , 1 - 0x0 thlomorphollno or 
1 , 1 - dloxothlomorphollno may optionally have 1 or 2 
substltuents, which substltuents may be Independently 
selected from among ( C1.5 ) alkyl , ( C1.5 ) alkoxy ( C1.3 ) alkyl , 
hydroxy (C1.3) alkyl , { Ci. 5 ) alkylthlo ( C1.3 ) alkyl , 
amino ( Ci_3 ) alkyl , ( C1.5 ) alkylamino ( C1-3 ) alkyl and 
( C1.5 ) dl alkylamino ( Cx.3 ) alkyl ; 

o) (Ci.7)alkyl or ( C3.7 ) oycloalkyl ; where said 
( C3-7 ) cycloalkyl may optionally have 1-3 substltuents 
which may be independently selected from among, halo, 
hydroxy , ( C1.5 ) alkoxy , ( C1.5 ) alkoxy ( C1.3 ) alkyl , 
hydroxy ( C1-3 ) alkyl , ( C1-5 ) alkylthio ( C1-3 ) alkyl , 
amino ( C1.3 ) alkyl , ( C1.5 ) alkylamino ( C1.3 ) alkyl , 



( Ci.5 ) di a Iky 1 amino {Ci.3)alkyl, 

( Ci. 5 ) alkoxy ( C1.3 ) alkyloxy , amino , ( C1.5 ) alkylamlno , 
( C1.5 ) dl alkylamlno , ( C1.5 ) alkylthlo , azetldlno , 
pyrrolidine , piper Id Ino , piperazlno, 

4 - ( C1.5 ) alkylplperadlno , morphollno , thlomorphollno , 
oxothlomorphollno , dloxothlomorphollno , 

4-oxoplperldlno , 4 -hydroxy piper Idlno and unsaturated 
he terooyclyl ; where said unsaturated heterocyclyl is 
as defined above for R^; where said unsaturated 
heterooyolyl may optionally have 1-3 substituents 
selected Independently from among the functionalities 
mentioned as substituents on said unsaturated 
heterooyolyl in the definition of R^; where said 
(Ci.7)alkyl may optionally have 1-3 substituents, which 
substituents may independently be selected from among 
halo, hydroxy, ( Ci. 5 ) alkoxy , ( Ci. 5 ) alkoxy ( Ci. 3 ) alky loxy , 
amino , ( C1.5 ) alkylamlno , ( C1.5 ) di alkylamlno , 
( C1.5 ) alkylthlo , azetldlno, pyrrolidine , plperldlno, 
piperazlno , 4-(N)-(Ci.5) alkylplperazino , morphollno , 
thiomorphollno , oxothlomorphollno , 
dloxo thlomorphollno , 4-oxoplperldlno, 
4 - hydroxyplperidlno and unsaturated heterocyclyl; 
where said unsaturated heterocyclyl is as defined above 
f or R^ ; where the unsaturated heterocyclyl may optionally 
have 1-3 substituents selected independently from among 
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the functionalities mentioned for the substltuents on 
said unsaturated heterooyollc group In the definition 
of R^; 

d) (R^E)-, wherein E represents oxygen, -NH or 
-N(Ci.5)alkyl, where R^ Is (Ci.5)alkyl, 2,2,2- 

trlf luoroethyl , R^ ( C2-4 ) alky 1 , R'C0(C2_4) alkyl, 
R^CO-N- ( C2-4 ) alkyl , 
(Ci.5)alkyl 

unsaturated amino ( €2.4 ) alkyl , amino ( C2.4 ) alkyl , 
( C1.5 ) alkyl ami no ( C2-4 ) alkyl , 
( C1.5 ) dl alkyl ami no ( C2-4 ) alkyl , 

(Ci.5)dlalkylamlno(C2.4) alkyl, ( C1-5 ) alkoxy ( C2-4 ) alkyl 
or hydroxy ( C2. 4 ) alky 1 ; where the unsaturated 
heterooyclyl ( C2.4 ) alkyl Is comprised of the unsaturated 
heterocycle defined for R^ , one of the ring atoms of which 
unsaturated heterocycle has been substituted with a 
(C2-4)alkyl group; where said unsaturated 
heterooyclyl ( C2-4 ) alkyl may optionally have 1-3 
substltuents Independently selected from among the 
functionalities mentioned for the substltuents on the 
unsaturated heterocyclic group In the definition of R^; 

R^ represents azetldlno, pyrrolidine, plperldlno, 
plperazlno , 4-(N)-(Ci.5) alkylplperazlno , 
thlomorphollno , 0x0 thlomorpho lino , 
dloxo thlomorphollno , or morphollno ; 
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A represents oarbonyl or sulfonyl; 



D represents NH , N ( Ci- 5 ) alky 1 , CHa^ oxygen, CH(OH) 
or CH-O - (Ci-5)alkyl; 

X represents proline, 2 - plperldlneoarboxy llo acid 
or 2 -azetldlneoarboxyllo acid, where said proline, 
2 -plperldlnecarboxyllo acid and 2 - azet Idlnecarboxyllc 
acid may each optionally have 1 or 2 subst Ituent s , which 
substltuents may be Independently selected from among, 
bromo, chloro, fluoro, (Ci-5)alkyl, ( C1.3 ) alkoxy , 0x0 and 
hydroxy ; 

Y represents BF2, B(OM)2» -CO-z or -C(OH)2Z, where 
M represents hydrogen or (Ci.5)alkyl and the two 

substltuents represented by M may, taken together with 

the boron atom and the two oxygen atoms to which they 

are attached, form a saturated heterocyclic group 

containing said boron atom , two oxygen atoms and 2 or 

3 carbon atoms, where the carbon atom or atoms of said 

heterocyclic ring may optionally be substituted with 

1 or two (Ci.s)alkyl groups; 



Z represents CF2R 



XI 



CF2CO-N-R 



X2 



-CO-N-R 
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-CO-O-R 
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or a heterocyclic groups selected from among 2*-oxazolyl, 
2-thlazolyl, 2 - Imldazoly 1 , 2-thlenyl, 2-furyl, 
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2 -pyrrolyl , 5-tetrazolyl, 2-benzothlazolyl, 

2 -benzoxazolyl , 2 -benzlmldazolyl , 2-benzo£uryl , 

2 -benzothlenyl and 2-±ndolyl; where said bet erooyollo 

group may optionally have 1-3 subs tltuent s , the 

substltuent or substltuents are Independently selected 

from among ( C1.3 ) alkoxy , bromo, chloro, fluoro, 

(Ci.3)alkyl, hydroxy, amino, nltro, 

cyano, - COO ( Ci-s ) alkyl , "CONH2, f ormyl , ( Ci .5 ) alky It hlo , 
( Ci-5 ) alkylamlno , -CFa, (C1.4) alkyl - SO2- , 
tr Ifluoromethyl and (C1.5) dl alkyl amino ; 

R^^ represents hydrogen, fluoro, (Cx.5)alkyl, 
( Ci-6 ) perfluoroalkyl , amInoCCi.s) alkyl , 
( C1.5 ) alkylamlno ( C1.5 ) alkyl , 

dl ( Ci-5 ) alkylamlno (Ci_5)alkyl, (Ci.s) alkoxy ( C 1.5 ) alkyl 
or hydroxy ( C1-5 ) alkyl ; 

R^^ and R^^ each Is Independently selected from among 
hydrogen, (Ci-gjalkyl, ( C3- 5 ) alkeny 1 , and R*' ( C2 - 4 ) alky 1 , 
where R*' Is as defined above; provided, however, that 
(a) neither of the carbons alpha to the ring nltrog n 
of the substltuent R^ should not be directly Joined to 
the halogen, oxygen or nitrogen substltuent, (b) when 
X Is a substituted proline, 2 -plperldlnecarboxyllc acid 
or 2 - azet Idlnecarboxy 11c acid, none of fluoro, 0x0, 
( C1.3 ) alkoxy and hydroxy exist on the ring carbon adjacent 
to the nitrogen atom of said proline. 
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2 - piperl dine car boxy 11c acid or 2- azet Idlneoarboxyllo 
aold, and (o) the compound of the formula (III) cannot 
be a compound wherein n Is 1, Is phenyl, Is 
phenyl ( Ci-2 ) alkyl , R* Is (R^E)-, where E Is oxygen and 
R^ Is (Ci.5)alkyl, A Is carbonyl, D Is NH, X Is proline 
and Y Is B(ON)2]. As specific examples, the following 
compounds are mentioned. 

N- [ { 1 , 1 -dlmethylethoxy ) carbonyl ] -L-alanyl-N- 
[2,3- dloxo - 3 -methoxy- 1 - ( phenylme thyl ) propyl ] - L - 
prollnamlde; 

N- [ { 1 , 1-dlmethylethoxy )carbonyll -L-valyl-N- [ 2 , 

3 - dloxo- 3 -methoxy- 1 - ( phenylme thyl ) propyl ] -L - 
prollnamlde ; 

N- [ 4- [N-methylamlno]plperldlne-l -car bony 1] -L- 
valyl-N- [3,3,3 - t r If luor o - 2 - oxo - 1 ( S ) - ( phenylme thyl ) 
propyl] -L-prollnamlde hydrochloride; 

N- [4- [N-methylamlno]plperldlne-l -car bony 1] -L- 
valyl-N- [3,3,3 - t r If luoro - 2 - oxo - 1 ( S ) - 

(phenylme thyl ) propyl ] -L-prollnamlde hydrochloride ; 

N- [ 4- [ N-methylamlno ] plperldlne - 1 -carbonyl ] -L- 
valyl-N- [ 2 , 3 -dloxo- 3- ( ( 1 -methyl ) ethoxy ) - 1{ S ) - 
( phenylme thyl ) propyl ] -L-prollnamlde hydrochloride ; 

N- [ 4 - [N-methylamlno ] plperldlne- 1 -carbonyl - L- 
valyl-N- [ 2 , 3 -dloxo- 3- ( ( 1 -methyl ) ethoxy ) - 1 - ( S ) - 
(phenylme thyl ) propyl ] -L-prollnamlde hydrochloride ; 
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N- ( 4 -oxopl perl dine - 1 - carbonyl ) - L - pheny lalany 1 - 
N - [2 ^ 3-dloxo-3- ( ( 1 -methyl )etlioy) -1- ( S) - ( phenyl - 
methyl ) propyl ] - L - prollnamlde ; and 

N - [ 4 - [ N -methyl amino ]plperldlne-l - carbonyl ] -L - 
phenylalanyl-N- [3,3, 3 - tr If luoro - 2 - oxo - 1 ( S ) - ( phenyl - 
methyl ) propyl ] - L - pro 1 In amide • 

WO 96/04248 discloses an Imidazoline derivative 
o£ the formula (IV) 



(A and B each represents an aromatic hydrocarbon group, 
which may be substituted by 1-3 groups selected from 
among halogen, C1.4 alkyl, C1.4 alkoxy , C1.4 alky lenedloxy , 
phenoxy, nltro, cyano , phenyl, C2-S alkanoylamlno , 
carboxyl optionally esterlfled by C1.4 alkyl or alkenyl, 
carboxyalkyl optionally esterlfled by C1.4 alkyl or 
alkenyl, carboxyalkyloxy optionally esterlfled by C1.4 
alkyl or alkenyl, N - alky Iplper az Iny Icarbonyl , 
N- alky Iplp era z Inylcar bony la Iky 1 , 
N- alky Iplper a z Iny Icarbonyl alky loxy and 

morphollnocarbony 1 ; X represents sulfonyl or carbonyl; 



Y 
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Y represents an oxygen atom or a sulfur atom) , and as 
specific examples, the following species are mentioned: 

3 - ( 3 -Methoxycarbonylbenzensulf onyl ) - 1 -phenyl - 
imidazolidine- 2,4-dione; 

3 - ( 4 - Chlorobenzenesulf ony 1 ) - 1 - phenyl - 
imidazolidine -2,4-dione; 

3 - ( 3 , 4 -Dimethylbenzenesulf onyl )-l-(3,4- 
dime thy 1 phenyl ) - imidazolidine -2,4-dione; 

3 - ( 4 - Ally loxy car bony Ibenzenesu If onyl )-l-(3,4- 
dimethyl phenyl ) - imidazolidine- 2,4-dione; and 

1 - ( 3 , 4 -Dichlorophenyl ) - 3 - ( 2 -naphthyl - 
sulf ony 1 )imidazolidine-2 , 4-dione. 

JP Kokai H9-31061 discloses a hydantoin derivative 
of the formula (V) 




(V) 



(wherein X represents a halogen atom, a lower alkyl group 
of 1-4 carbon atoms, a lower alkoxy group of l'-4 carbon 
atoms or a carboxyl group optionally esterified by a 
lower alkyl group of 1-4 carbon atoms or an allyl group, 
n represents an integ r of 0-5, Y repres nts a group 
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of tlie formula (a) 



-(CHz) 




(a) 



(wherein represents a hydrogen atom, a halogen atom, 
a hydroxyl group or a lower alkoxy group of 1-4 carbon 
atoms, m represents 0, 1 or 2), the formula (b) 



(wherein represents a hydrogen atom or a lower alkyl 
group of 1-4 carbon atoms, p represents 1 or 2), or th 
formula (o) 



(wherein R^ represents a hydrogen atom or a lower alkyl 
group of 1-4 carbon atoms, q represents 1 or 2, and Z 
represents a hydrogen atom, a lower alkyl group of 1-4 
carbon atoms, an aralkyl group of 7-10 carbon atoms or 
a lower alkyloxycarbony 1 group containing 2-5 carbon 
atoms) , and as specific examples , the following species , 
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among others, are mentioned. 

( 5R ) - 5 -Benzyl - 3 - { 4 - chlorobenzenesulf onyl ) - 
Imldazolldlne- 2 , 4-dlone , and 

(5R) -5-benzyl-3-(3,4- dlmethylbenzenesulf onyl ) - 
lmldazolldlne-2,4-d±one. 

WO 97/11941 discloses a gulnazoline derivative of 
the formula (VI) 



z 




(VI) 



(wherein the ring A represents a benzene ring, a pyridine 
ring, a pyrrol ring or a pyrazole ring, m represents 
0, 1 or 2, X represents a hydroxyl group, a nltro group, 
a halogen atom, a lower alkyl group of l'-'4 carbon atoms 
which may optlonallybe substituted with halogen, a lower 
alkoxy group of 1-4 carbon atoms which may optionally 
be substituted with halogen, or an aralkyloxy group 
containing 7-12 carbon atoms, or X taken together with 
the benzene ring substituted therewith represents a 
naphthalene ring or a qulnollne ring, and R^ may be 
the same or different and each represents hydrogen, 
halogen, a lower alkyl group of 1-4 carbon atoms which 
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may optionally be substituted with halogen, a nltro group , 
a cyano group, a pyrazolyl group, a tetrazolyl group, 
a oarboxyl group whloh may optionally be esterlfled with 
a lower alkyl group of l^A carbon atoms or an allyl group, 
or a lower alkoxy group of 1-4 carbon atoms which may 
optionally be substituted with 1 or more substltuent 
groups selected from the class consisting of halogen, 
a morphollno group, a> pheny Iplperazlny 1 group and a 
carboxyl group which may optionally be esterlfled with 
a lower alkyl group of 1-4 carbon atoms or an allyl group, 
or when the ring A Is a benzene ring, and R^, Jointly 
and taken together with the benzene ring substituted 
therewith, constitute a naphthalene ring or a gulnollne 
ring, Z represents hydrogen, a lower alkyl group of 1-4 
carbon atoms whloh may optionally be substituted with 
halogen, an alkenyl group of 2-5 carbon atoms, an aralkyl 
group which may optionally be substituted, an aromatic 
he terocycle - alkyl group which may optionally be 
substituted, a carboxyme thyl group which may optionally 
be esterlfled with a lower alkyl group of 1-4 carbon 
atoms or an allyl group, a carbony Imethy 1 group amldated 
with a primary, or secondary cyclic amine, an 
arylcarbonylmethy 1 group which may optionally be 
substituted, or an aralkyloxymethy 1 group which may 
optionally be substituted). As specific examples, the 
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following compounds, among others, are mentioned. 

[7-Chloro-3- (4- chlorobenzenesulfonyl )-2,4(lH, 
3H ) - qulnazollnedlon -l-yllacetanlllde, 

[ 7 -ohloro- 3 - ( 4 -chlorobenzenesulf onyl )-2,4(lH, 
3H) - qulnazollnedlon -1-yl] acetic acid 
4 -hydroxyanlllde , 

[ 7-oliloro-3 - ( 4-chlorobenzenesulfonyl) - 2 , 4 ( IH, 
3H ) - qulnazollnedlon -l-yl]acetlo acid 3- pyrldlnamlde , 

[ 7 -chloro- 3 - ( 4 - chlorobenzenesulf onyl )-2,4(lH, 
3H) -qulnazollnedlon- 1 -yl ] acetic acid 4 -pyrldlnamlde , 

[ 7 -chloro - 3 - ( 4 - chlorobenzenesulf onyl )-2,4(lH, 
3H) -qulnazollnedlon -1-yl] acetic acid 2 - pyrldlnamld , 

3 - { [ 7 - chloro - 3 - ( 4 - chlorobenzenesulf onyl ) - 
2,4(1H,3H) -qulnazollnedlon-1-yl] acetylamlno} -N- 
ethylpyrldlnlum Iodide , 

[7-chloro-3- (4- chlorobenzenesulf onyl )-2,4(lH, 
3H) -qulnazollnedlon- 1 -yl ] acetic acid 5-lndolamlde , 

3-{ £7-chloro-3- (4- chlorobenzenesulf onyl ) - 2 , 4 
( IH, 3H} -qulnazollnedlon- 1 -yl ] acetylamlno}- (N- t- 
butoxycarbony Ime thy Ipyrldlnlum ) bromide , 

3 - f [ 7 - chloro - 3 - { 4 - chlorobenzenesulf onyl ) - 
2,4(lH,3H)-qulnazollnedlon-l-yl] acetylamlno} -N- 
carboxymethy Ipyrldlnlum bromide , 

3- [7-chloro-3- (4- chlorobenzen sulfonyl) - 
2,4(1H,3H)- qulnazollnedlon - 1 -yl ] ace ty lamlnoph noxy- 
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phosphoric aold, 

7-chloro-3-(4 - chlorobenzenesulfonyl ) - 1 - ( 3 - 
pyrldylmethyl )-2,4(lH,3H)- qulnazollnedlone , and 

[7-ohloro-3- (4- chlorobenzenesulfony 1 )-2,4-(lH, 
3H) -gulnazollnedlon-l -yl] acetic acid 4 -chloroanlllde . 

EP 0713876 discloses a compound of the formula 
(Vila) or (Vllb) 




(Vila) (VUb) 

[In the formula (Vila), assuming the case In which X 
represents C-CH3 and Y represents N, represents a lower 
alkyl group or a benzyl group substituted with one halogen 
atom, represents a lower alkyl group, a benzyl group 
substituted with one halogen atom, or a lower 
alkoxycarbonylme thyl group. In the formula (Vllb), 
assuming the cases In which X represents N and Y 
represents CH , X represents CH and Y represents CH, and 
X represents C-CH3 and Y represents N, R^ represents a 
lower alkyl group, a lower alkoxycarbony Imethy 1 group. 



'1 
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a phenyl - lower alky 1 group , or a benzyl group , the benzene 
ring of whloh Is substituted with one member selected 
from among lower alkyl, halogen, cyano, phenyl and 
halo ( lower ) alkyl and represents hydrogen, a lower 
alkyl, a lower alkoxyoarbony Imethy 1 , a 

phenyl ( lower ) alkyl , or a benzyl group, the benzene ring 
of which Is substituted with one member selected from 
among lower alkyl, halogen, cyano, phenyl and 
halo ( lower ) alkyl ] • As specific examples, the 
following compounds are mentioned. 

5 - ( 4 - Chlorobenzylsulf Inyl ) - 8 -hydroxy 1ml daze - 
[1,2-d] [ 1 , 2 , 4 ] trlazlne , 

8 - ( 4 - chlorobenzyloxy ) - 5 - ( 4 - chlorobenzy 1 - 
su If Inyl ) ImldazoC 1 ,2-dl[l,2,4] trlazlne , 

8 - ( 4 -methylbenzyloxy ) - 5 - ( 4 -me thy Ibenzyl - 
su If Inyl ) Imldazo [ 1,2-d] [1,2,4] trlazlne , 

8 - ( 3 - chlorobenzyloxy ) - 5 - ( 3 - chlorobenzyl - 
sulf inyl )lmldazo[l,2-d] [1,2, 4] trlazlne, 

1 - ( 4 - chlorobenzyloxy ) * 4 - ( 4 - chlorobenzy 1 - 
sulf Inyl ) -8 -methyl Imldazo [1,5-d] [1,2,4] trlazlne , 

2- (4-chlorobenzyl)-4-(4 - chlorobenzy 1 sulf Inyl ) - 
8 -methyl Imldazo [1,5-d] [l,2,4]trlazln-l(2H)-one, 

5- ( 4 -chlorobenzylsulf Inyl ) - 8 - e thoxycarbonyl- 
methyloxylmldazo [ l,2-d][l,2,4]trlazlne, 

4 - ( 4 - chlorobenzylsulf Inyl ) - 1 - ( e thoxycarbonyl - 
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methyloxy ) - 8 -me thyllmldazo [1,5-d] [l,2,4]trlazlne, 
and 

2 - ethoxyoarbony Imethyl -4- (4-chlorobenzyl- 
sulflnyl ) - 8 -methyllmldazo [1,5-d] [l,2,4]tr±az±n- 
1(2H) -one. 

JP Kokal SlO-87567 discloses a compound of the 
formula (VIII), Inclusive of a salt thereof. 



[wherein and may be the same or different and each 
represents hydrogen, a hydroxyl group, or a lower alkyl 
or lower alkoxy group which may be substituted, X 
represents a carbocycllc or heterocyclic group which 
may be substituted, A represents a bond or a lower 
alkylene group or Imlno group which may be substituted, 
Y represents a carbonyl group, a sulfonyl group, or a 
lower alkylene group or Imlno group which may be 
substituted, Z represents a phenylene group, bivalent 
heterocyclic group or Imlno group, which may be 
substituted, B represents a bond, a lower alkylene group 
or a phenylene group, R^ represents an acyl group or a 
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carboxyl group whloli may b esterifled or amldated]. 
As specific examples, the following compounds are 
mentioned • 

l-[4-(3- Indolylacetoxy ) benzoyl] -4-plperldlne- 
carboxyllo acid, 

(S)-2-[4-(3- Indolylacetoxy ) benzoyl 1-1,2,3,4- 
tetrahydrolsoqu Incline - 3 -car boxy 11c acid , 

(S)-l-£4-(3- Indolylacetoxy ) benzoyl 1 - 
pyrrolidine - 2 - carboxyllc acid, and 

(S)-l-[4-(3-( 2 -methyl ) Indolylacetoxy ) benzoyl ] - 
pyrrolidine -2-carboxylic acid. 

WO 96/33974 discloses a heterocyclic amide 
compound of the following formula (IX) or a 
pharmaceut Ically acceptable salt thereof. 



[wherein R represents hydrogen, -CHO, -CONH2, -COR^, 
-COOR^, -CONHOR^, -CONHR^, -CONR^R^', -CONHSOaR^. -COSR^, 
-COCOR^, -COCOOR^, -CONHCOOR^, -COCONR^R*, -CSXR^, 
-SOaWR^, -SOaNR^R^* or -SO2E (wherein R^ and R^' may be 



RHI 




(IX) 
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the same or different and eaoh Independently represents 
alkyl, oyoloalkyl, oyoloalky lalkyl , aryl, arylalkyl, 
heteroaryl, he t eroary lalkyl , heterooyolyl or 
he t erocyclylalkyl , , and R^ may be the same or 

different and each Independently represents hydrogen, 
alkyl or arylalkyl, or the -NR^R^ group may as a unit 
represent a heterooyolyl group, X represents a direct 
bond, -NH- , -0-or-S-,W represents a direct bond, -NH- , 
-NHCO-, -NHCOO- or -NHCONH-, E represents hydroxy or 
amino ) , 

R^, R^ and R^ may be the same or different and each 
Independently represents hydrogen or alkyl, or one of 
R^, R^ and R^ represents aryl, arylalkyl, arylalkenyl, 
heteroaryl, he teroary lalkyl or heteroary lalkenyl , with 
the others each representing hydrogen, M represents 
carbon or nitrogen; provided, however, that when M Is 
nitrogen, R^ does not exist, Y represents cycloalkyl, 
aryl or heteroaryl, Z represents -CF2R®, - CFaCONR^R^" , 
-CFaCOOR*, -COOR* or -CONR'^R^" (R* represents hydrogen, 
halogen, alkyl, per f luoroalky 1 , amlnoalkyl, 
alkylamlnoalkyl , dlalky lamlnoalky 1 , alkoxyalkyl , 
hydroxyalkyl , aryl, arylalkyl, arylalkenyl, heteroaryl, 
he teroary lalkyl or he teroary lalkenyl , 

R^ and R^° may be the same or different and each 
Indep nd ntly represents hydrogen, alkyl, alkenyl. 
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oycloalkyl , oyc loalky lalkyl , het ero eye lyl alky 1 , aryl , 
arylalkyl^ arylalkenyl, heteroaryl, heteroarylalky 1 or 
heteroarylalkenyl , or -NR* and R^** may Jointly represent 
a heterooyolio group), 

n represents 0 or 1. Among the above groups, the 
alkyl, oycloalkyl, oycloalkylalkyl , aryl, arylalkyl, 
arylalkenyl , het ero aryl , heteroarylalky 1 , 
he teroary lalkeny 1 , heteroeyelyl and he teroeycly lalkyl 
may each be substituted] 

As specific examples, the following compounds are 
mentioned • 

2 - [ 5 - Amino - 2 - ( 3 , 5 - diamine phenyl )-6-oxo-l,6- 
dihydro- 1-pyrimidyl ] -N- ( 1 -benzyl- 3 , 3 , 3 - tr if luoro - 2 - 
oxopropyl ) acet amide and 

2 - ( 5 - hydroxys uGCinyl amino - 6-oxo-2- phenyl -1,6- 
dihydro- 1-pyrimidyl ) -N- ( 1 -benzyl- 3 , 3 , 3 - 1 r if lucre - 2 - 
oxopropyl ) acet amide . 

JP Kokai H9-124691 discloses a peptide compound 
of the following formula (X) or a pharmacologically 
acceptable salt thereof: 




(X) 
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[wherein X represents a group of the formula 




or* 

-C H-R« 

I 

Rt 

(wherein Zi and Z2 may be the same or different and each 
represents hydrogen, hydroxy, a group of the formula 
-CORs, alkyl which may optionally be substituted with 
the -CORs group, or a group of the formula -S02R8# 

R6 and R7 may be the same or different and each 
represents hydrogen, oycloalkyl, oycloalkylalky 1 , aryl, 
arylalkyl, heteroaryl, he teroary lalky 1 , a group of the 
formula -CORg* or an alkyl, alkenyl, alkynyl, 
heterocyclyl or he terooycly lalky 1 group substituted 
with -CORs; provided, however, that and R7 do not 

concurrently represent hydrogen and when either Re or 
R7 or both represent heterocyclyl substituted with 
-CORsr the hetero atom of said heterocyclyl being not 
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attached to the carbon atom to which Re or R7 Is attached 
or Re and R7 may Jointly represent a methylene chain 
containing 4^6 carbon atoms which may be substituted 
with -CORs, the ring B represents an aromatic ring), 

Ri represents alkyl, oycloalkyl, oycloalky lalkyl , 
alkoxy, aryl, arylalkyl, heteroaryl, heterocyclyl or 
het erocyclylalkyl , which may be substituted with a group 
represented by -CORs, 

R2 and R3 may be the same or different and each 
represents hydrogen or an alkyl, cycloalkyl, 
cycloalkylalkyl , aryl or arylalkyl group which may be 
substituted with a group represented by -CORs* or R2 and 
R3 may jointly represent a methylene chain of 4'-6 carbon 
atoms which may be substituted with a group represented 
by "CORs, 

R4 represents hydrogen or alkyl. 

Re represents hydrogen or alkyl, or when X is 

-CH-R* 
I 

Rs may be coupled to Re to form a methylene chain of 2-4 
carbon atoms , 

Re represents hydroxy, alkoxy, amino, alkylamlno, 
dlalkylamlno , aryloxy or arylalkoxy; Y represents 
cycloalkyl, aryl or heteroaryl, 

m represents an Integer of 1-3 and A represents 
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oarbonyl or sulfonyl] 

As speolflo examples, the following oompounds are 
ment loned • 

N-[4(S)-[N'[N- ( tert-butyloxycarbonyl ) -L-valyl- 
L-prolyl] amino ]-2,2-difluoro-3 -oxo - 5 - pheny Ivalery 1 ] 
glycine , 

3-[N-[4(S)-[N-[N-( tert-butyloxycarbonyl ) -L- 
glut amyl -L-prolyl] amino ] -2,2-difluoro-3- oxo - 5 -pheny 
Ivalelyl ] amino ] benzoic acid, and 

3-[N-[4(S)-[N-[N- (phenyl sulfonyl) -L-glutamyl- 
L-prolyl] amino l-2,2-dlfluoro-3-oxo-5 - pheny Ivalery 1 ] 
amino ]benzolo acid. 

JP Kokal HlO-7661 discloses a heterocyclic amide 
compound of the following formula or Its 
pharmacologically acceptable salt. 




(CH2)n-Y R 



-Z 



(X I ) 



X-l 



H 



0 



H 



0 



0 



[wherein X represents -COOR^, - ( CH2 ) mCOOR^ or 



-CO ( CH2 )mCOOR^ (R^ represents hydrogen, alkyl. 



oyoloalkyl, cycloalkylalky 1 , aryl , arylalkyl. 



heteroaryl, heteroary lalky 1 , heterocyclyl or 
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he terooyclylalkyl , m represents 1,2 or 3) , Z represents 
-(CH2)rCOOR^ or a group of the formula (i) 



(wherein represents hydrogen, alkyl, oyoloalkyl, 
cycloalkylalkyl , aryl , arylalkyl, he teroarylalkyl , 
heterocyclyl or heterooyoly lalkyl , represents 
hydrogen, alkyl, alkoxy or halogen, r represents 1, 2 
or 3), R represents hydrogen or alkyl, R^, R^ and R^ may 
be the same or different and each Independently 
represents hydrogen or alkyl, or one of R^, R^ and R^ 
represents aryl, arylalkyl, arylalkenyl, heteroaryl, 
heteroarylalkyl or he teroary lalkenyl , with the others 
each representing hydrogen, M represents carbon or 
nitrogen; provided, however, that when M Is nitrogen, 
R^ does not exist, Y represents cycloalkyl, aryl or 
heteroaryl, n represents 0 or 1. Among the groups 
mentioned above, the aryl, arylalkyl, heteroaryl and 
heteroarylalkyl may each have a substltuent or 
subs t 1 tuen t s ] 

As specific examples, the following compounds are 




COOR« 



( i ) 
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m ntloned. 

2 - [ 1 , 6-Diliydro- S-hydroxysuocinylamino- 2 - ( 3- 
methyl phenyl ) - 6 - oxo - 1 -pyrlmldlnyl ] -N- [ 1 - benzyl -3,3- 
dlfluoro - 2 - oxo - 3 - [ N - ( oarboxyme thyl ) carbamoyl ] - 
propyl ] ace t amide and 

2 - [ 1 , 6 -dlhydro - 5 -hydroxys ucclnyl amino - 2 - ( 3 - 
me thyl phenyl ) - 6 - oxo - 1 - pyrlmldlnyl ] -N - [ 1 -benzyl -3,3- 
dif luoro-2-oxo-3- [N- ( 3 - car boxy phenyl ) carbamoyl] - 
propyl ] ace t amide • 

JP Kokal HlO-53579 discloses a compound of the 
following formula (XII) Inclusive of Its salt. 



[wherein represents hydrogen or an amlno-protect Ing 
group; represents an ar ( lower ) alkyl group; R^ 

represents a lower alkyl group which may optionally be 
substituted with one or more halogen atoms, a carboxyl 
group, or a protected carboxyl group; X represents a 
group of the following formula 




(XII) 
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(wherein and each represents an aryl group which 
may optionally be substituted with 1 or more halogen 
atoms, lower alkoxy or phenyl; or a cyclo ( lower ) alky 1 
group; R^ represents hydrogen or a lower alkyl group; 
Z represents -N= or -CH=); Y represents a lower alkyl ne 
group] 

As specific examples, the following compounds are 
mentioned • 

2 - [ 5 - [ ( Ben zyloxyc ar bony 1 ) amino ] - 2 - (4-fluoroph 
nyl ) - 1 , 6 -dihydro- 6 -oxo- 1 -pyrimidinyl ]-N-[2-{4,4,4-t 
rlfluoro-3 -oxo- 1 -phenyl ) butyl ] acet amide , 

2 - [ 5 - amino - 2 - ( 4 - f luorophenyl ) - 1 , 6 -dl hydro - 6 - 
oxo - 1 - pyrlmldlnyl ]-N-[2-(4,4,4- trlf luoro -3-oxo-l- 
phenyl ) butyl ] acet amide , 

2 - [ 5 -amino- 2 -phenyl- 1,6 -dihydro- 6 -oxo- 1 - 
pyrlmldlnyl ] -N-[2-(4,4,4-trifluoro- 3 - oxo - 1 - phenyl ) 
butyl ] acet amide , 

2 - ( 5 - amino -1,6- dihydro- 6 - oxo - 2 -phenyl - 1 - 
pyrlmldlnyl )-N-[2-(3 -methoxycarbonyl- 3 -oxo - 1 - 
phenyl ) butyl ] acet amide , and 

2 - ( 3 - amino -2,3- dihydro- 2 - oxo - 5 -phenyl - IH- 1 , 4 - 



37 



benzod±azep±n-l-yl) -N- [2- (4, 4, 4 - tr if luoro - 3 - oxo - 1 - 
phenyl ) butyl ] aoet amide • 

WO 98/09949 discloses an aoetamlde derivative of 
the formula (XIII). 




(XIII) 



H 0 

[wherein represents a phenyl group which may have 1 
or more nuclear substltuents selected from the following 
groups collectively designated A (group A: the group 
A represents halogen, nltro, hydroxy, lower alkoxy, 
lower alkyl or halogen- subs tltuted lower alkyl), 

represents (1) aryl. (11) heteroaryl, or (111) 
straight -chain , branched- chain or cyclic Ci.6 alkyl, 
which may Independently have one or more substltuents 
selected from among the groups designated A above; or 
may have one or more substltuents on any of said groups 
(l)-(lll), said substltuents being selected from among 
the groups herein collectively designated B, namely ORa« 
COORa, CONRbRo NRbRo* NRbCHO, NRbCORa, SOzORa , SOsRa^ 
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C0NRbS02Ra and P(0) (ORa)2 (where Ra'^Ro each Independently 
represents hydrogen , lower alkyl or substituted lower 
alkyl; or Ra-Ro each Independently represents 
aryl ( Ci-7 ) alkyl , he t eroaryl ( ) alkyl , aryl or 
heteroaryl, among which the aryl or heteroaryl may 
nuclearly have one or more, usually 1-3, substltuents 
selected from among said groups designated A* The 
substituted lower alkyl has 1*^3 atoms or groups selected 
£rom among halogen, nltro and hydroxy); or R^ may have 
one or more substltuents selected from among the cyclic 
groups herein collectively designated 6 on any of said 
groups (i)-(iii) (cyclic group G: the cyclic group G 
represents a 5- or 6-membered heterocyclic group 
containing oxygen or nitrogen within the range of I'-S 
atoms, which may optionally be substituted), 

R^ represents ( Ci-s ) alkyl , aryl ( C1.7 ) alkyl , 
heteroaryl ( Ci. 7 ) alkyl or aryl; or R2 represents the 
above - defined group B or a (Ci.8)alkyl group substituted 
with the group B; or a (Ci.8)alkyl group substituted with 
the above-defined cyclic group G, 

R^ represents hydrogen; or R^ represents an acyl 
group of the formula (i) D ( CH2 ) 0-3 • CO , (ii) D • CO • E • CO or 
( ill ) D * SO 2 *E*CO; or R^ represents a sulf onyl group of 
the formula D ( CH2 ) 0-3 ' SO2 or D*C0*E*S02 (where D 
represent s hydrogen , s traight - chain , branch d-chain or 
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oyolio Ci.6 alkyl, aryl, halo -( lower ) alky 1 , 
halo ( lower ) alkoxy , amino, lower alkoxyamlno , 
halo(lower )alkylamlno, RbRoN, RbRoN'O, RaO, Ra, RaOCO, 
RbRoNCO, RaSOsNRb, RaS , or the oyolic group G defined above. 
The group E represents a bivalent bridging group of 1^6 
oarbon atoms ) : or R^ represents a urea group of the formula 
RbRoNCO; or R^ represents a thiourea group of the formula 
RbRaN*CS; or R^ is Ra . 

X and Y eaoh independently represents a nitrogen 
atom or a oarbon atom, whioh may be substituted with 
any of the groups represented by Ra-^Ro* 

Z represents a polyme thylene group; the hydrogen 
atoms on the polyme thylene group may Independently be 
substituted with Ra or Rbl 

As specific examples, the following compounds are 
mentioned • 

2- ( 5 -Amino- 6 -oxo- 2 -phenyl -1 , 6-dihydro- 
pyrimidin- l-yl)-N-{2,3-dioxo- 1 - pheny Ime t hy 1 - 6 - ( 2 -py 
ridyloxy ) }hexy lace t amide * 2HC1 , 

2-{6-oxo-2-phenyl-5- ( 4 - pyr idylmethyloxy- 
carbony lamino ) - 1 , 6 -dihydropyrimidin- 1 -yl >-N-{2,3- 
dioxo- 1 - phenyl methyl- 6- ( 2 - py ridyloxy ) >hexyl- 
acet amide , 

2 - ( 5 - for my lamino - 6 - oxo- 2 -phenyl -1,6- 
dihydropyrimidin- 1 -yl )-N-{2,3-dioxo- 1 - pheny Ime thy 1 - 
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6 - ( 2 -pyridyloxy ) } he Ky lace t amide , and 

2 - ( 5 -benzylamlnosulf ony lamlno - 6 - oxo - 2 - phenyl - 
1 , 6-d±hydropyrlm±din-. 1-yl ) - N- { 2 , 3-dloxo- 1 - 
phenylinethyl-6- ( 2 -pyridyloxy ) }hexy lace t amide . 

Furthermore, WO 98/18794 discloses a heterocyclic 
amide compound of the following formula, inclusive of 
its pharmacologically acceptable salt. 



[wherein R represents hydrogen, alkyl, -COH, -CONH2, 
-COR^, -COOR^, -CONHOR*, -CONHR^, -CONR^R^', -CONHSOjR^, 
-COSR^, -COCOR^, -COCOOR^, -CONHCOOR^, -COCONR^R*, -CSXR\ 
-SOzWR^, -SOiNR^R^' or -SO2E (where R^ and R^' may be the 
same or different and each represents alkyl, cycloalkyl, 
cycloalkylalky 1 , aryl, arylalkyl, heteroaryl, 
he teroary lalky 1 , heterocycly 1 or het er ocycly lalky 1 , R^ , 
R^ and R^ may be the same or different and each 
independently represents hydrogen, alkyl or arylalkyl, 
-NR^R* may as a unit represent a heterocyclic group, X 
represents a single bond, -NH- , - O - or -S - , W represents 



RNH 




(XIV) 
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a single bond, -NH- , -NHCO-, -NHCOO- or -NHCONH-, E 
represents hydroxy or amino), , and R^ may be the 
same or different and each independently represents 
hydrogen or alkyl, or one of R^, R^ and R^ represents 
aryl, arylalkyl, arylalkenyl, heteroaryl, 
heteroarylalkyl or he teroarylalkenyl with the others 
each representing hydrogen, M represents a carbon atom 
or a nitrogen atom; provided, however, that when M is 
a nitrogen atom, R^ does not exist, Y represents 
cycloalkyl, aryl or heteroaryl, Z represents a group 
of the formula (i) 




( i ) 



the formula (±1) 




8 



(ii) 



9 



or the formula (111) 
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a 



(iii) 



0 



[wherein R° and may be the same or different and each 
Independently represents hydrogen, alkyl , aryl, 
arylalkyl, heteroaryl, he teroary lalky 1 , halogen, 
trlf luoromethyl, cyano , nltro, -NR^^'r^**', -NHSOaR^*', 
-OR^**, -COOR^**, -CONHSOaR^** or - CONR^**R^** ' (where R^** and 
R^°* may be the same or different and each Independently 
represents hydrogen, alkyl, oyoloalkyl, 
oycloalkylalkyl , aryl , arylalkyl, heteroaryl, 
he teroarylalkyl or trxf luoromethyl , or -NR^®R^®' may as 
a unit represent a heterooyclic group), A represents 
-0-, -S- or -NR^^- (R^^ represents hydrogen, alkyl, 
oyoloalkyl or oycloalkylalkyl), a, b, c and d each 
represents a carbon atom or any one of them represents 
a nitrogen atom with the others each representing a carbon 
atom], n represents 0 or !• 

Among the above groups, the alkyl, oyoloalkyl, 
oycloalkylalkyl, aryl, arylalkyl, arylalkenyl, 
heteroaryl , heteroaryl alkyl , het eroary lalkeny 1 , 
heterocyclyl and het erocyoly lalkyl may optionally be 
substituted. 
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In the present Invention, any of ohymostatln and 



compounds of the above formulas (I)-(XIV) Inclusive of 
their salts Is used as the active Ingredient. The salts 
Include pharmaceut Ically or pharmacologically 
acceptable salts, for example alkali metal salts such 
as sodium salt, potassium salt, etc.; alkaline earth 
metal salts such as calcium salt, magnesium salt, etc.; 
salts with Inorganic bases, such as aluminum salt, 
ammonium salt, etc.; salts with organic bases such as 
tr Imethy lamlne , pyridine, plcollne, ethanolamlne , 
die t hand amine , tr let hand amine , dl eye lohexy lamlne , 
N, N-dlbenzylethylenedlamlne , etc.; salts with 
Inorganic acids such as hydrochloric acid, hydrobromlc 
acid, nitric acid , sulfuric acid, phosphoric acid, etc.; 
salts with organic acids such as formic acid, acetic 
acid, trlf luoroacet Ic acid, fumarlc acid, oxalic acid, 
tartaric acid, malelc acid, citric acid, succinic acid, 
malic acid, methanesulf onlc acid, benzenesulf onlc acid, 
p- toluenesulf onlc acid, etc. ; and salts with amino acids 
such as arglnlne, lysine, ornithine, aspartlc acid, 
glutamic acid and so on. 

The prophylactic or therapeutic medicament of the 
present Invention can be formulated with a 
pharmaceut Ically acceptable carrier or exclplent as 
needed and processed Into per se known dosage forms by 
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the known pharmaoeut xcal technology Involving a blending 
or dissolving procedure, for Instance. Among such 
dosage forms, the form suitable for oral administration 
to human Includes powders, granules, tablets, capsules, 
syrups and solutions, among others. The manufacture of 
solid dosage forms such as powders, granules and tablets 
can be carried out using those pharmaceutical carriers 
which are suitable for solid dosage forms, such as 
exclplents (e.g. starch, glucose, fructose , sucrose , 
etc.), lubricants (e.g. magnesium stearate etc.), 
disintegrators (e.g. starch, crystalline cellulose, 
etc.), binders (e.g. starch, gum arable, etc.) and so 
on. Such dosage forms may optionally be coated with a 
coating agent (e.g. gelatin, sucrose, etc.) or coated 
with an enteric film coating material (e.g. 
hydroxypropylmethylcellulose phthalate, a copolymer of 
methacryllc acid , shellac , etc.) so that the 
administered dosage form may dissolve selectively In 
the Intestinal tract. When the Intended dosage form Is 
a syrup, a solution or the like, stabilizers (e.g. sodium 
edetate ) , suspending agents ( gum arable , 
carboxyme thylcellulose , etc.), corrlgents (simple 
syrup, glucose, etc. ) , flavoring agents, etc. can be 
selectively employed . The parenteral dosage form 
Includes Injections and suppositories. Preparation of 
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Injeotlons can be made using solvent:s (e.g. distilled 
water for Injeotlon) , stabilizers ( sodium edetate , etc • ) , 
Isotonlzlng agents ( sodium chloride , glycerol, mannltol, 
etc. ) , pH control agents (hydrochloric acid, citric acid, 
sodium hydroxide, etc.) and suspending agents 
( methylcellulose etc.), among others. 

The dosage form for topical administration to the 
eye Includes various ophthalmic aqueous preparations 
such as ophthalmic aqueous suspensions, aqueous 
solutions, gels and emulsions. Moreover, non-aqueous 
ophthalmic preparations such as oily preparations, as 
well ophthalmic ointments and even long-acting or 
controlled-release topical ophthalmic preparations can 
be prepared. 

For the manufacture of ophthalmic topical dosage 
forms, the known formulating additives such as solvents 
( physiological saline , purified water , etc.), chelating 
agents ( sodium edetate , citric acid, etc. ) , antioxidants 
(e.g. sulfurous acid and its salt), emulslflers (e.g. 
polyvinylpyrrolidone), suspending agents and/or 
thickeners (e.g. celluloses such as 

hydroxypropylmethylcellulose , methylcellulose, etc. , 
and high molecular compounds such as polyvinyl alcohol, 
polyvinylpyrrolidone, carboxyvlnyl polymer, etc.), 
surfactants (e.g. nonlonlc surfactants such as 
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Polys or bate 80 , polyoxyethylene-hydrogenat ed castor 
oil, etc*), preservatives (quaternary ammonium salts 
such as benzalkonlum chloride, benzethonlum chloride, 
etc., parabens, and chlorobu t and ) , buffers (e.g. boric 
acid, borax, sodium acetate, citrate buffer, phosphate 
buffer , etc. ) , Isotonlzlng agents (e.g. sodium chloride , 
glycerol, mannltol, sorbitol, etc.), pH control agents 
(e.g. hydrochloric acid and sodium hydroxide ), etc. can 
be judiciously selected and used. Ophthalmic ointments 
can be prepared using white petrolatum, lanolin and other 
ointment bases. 

The prophylactic or therapeutic medicament for a 
disturbance of ocular circulation according to the 
present Invention Is useful for the prophylaxis or 
therapy of chorioretinal diseases and glaucoma. In 
particular. The chorioretinal diseases Include 
retinal vascular abnormalities such as retinal vascular 
occlusion, retinal periphlebitis, Eales' disease. 
Ischemic eye syndrome, retinal arteriolar microaneurysm, 
etc., retinopathies caused by hypertension, renal 
disease or hemodyscrasla , diabetic re tlnopathy , retinal 
pigment eplthellopathy , retinal dystrophy, macular 
dystrophy, ret Inochoroldal atrophy , chorioretinopathy, 
macular degeneration, macular edema, detachment of 
retinal pigment epithelium, retinal detachment. 
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degenerative retlnosohlsls , various tumors such as 
retinoblastoma, ret Inal pigment epithelioma , optlo disc 
capillary hemangioma, etc., optic neuropathies such as 
Ischemic optic neuropathy, and optic disc swelling such 
as choked disc and papilledema, among others. The 
glaucoma Includes open-angle glaucoma, low-tension 
glaucoma and closed-angle glaucoma, among others. 

The dosage of the prophylactic or therapeutic 
medicament of the present Invention Is dependent on the 
specific chymase Inhibitor used as the active Ingredient, 
the disease to be prevented or treated, clinical 
condition or status, the subject of treatment, and the 
method of administration, among other variables, and 
Is not particularly restricted. The effective oral 
dosage of the compound of formula (IV) or a salt thereof 
may usually be I-^IOOO mg , preferably 10-500 mg , per dose 
and the effective parenteral dosage Is usually 0.1«*300 
mg , preferably 1«-150 mg, per dose. For topical 
administration, an ophthalmic solution or suspension 
prepared at a concentration level of usually 0.001*'1.0 
w/v %, preferably 0.01-0.5 w/v %, Is Instilled In the 
eye, 20-50 111 per dose about 5-6 times dally. 

The prophylactic or therapeutic medicament of the 
present Invention may contain other active Ingredients 
In addition to the chymase Inhibitor. Such concomitant 
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active Ingredients Inolude but are not limited to 
anticoagulants such as warfarin potassium, urokinase, 
aspirin, etc., vasoprotectant -hemostatics such as 
carbazoohrome sodium sulfonate etc., peripheral 
circulation Improving agents such as kallldlnogenase , 
pentoxifylline, sarpogrelate hydrochloride , tocopherol 
nlcotlnate, etc., adrenocortlcos terldes such as 
betamethasone, dexame thasone , predonlsolone , etc., 
antiinflammatory enzymes such as serrapept ase , 
streptokinase, s t reptodornase , etc., antlglaucoma 
drugs such as 3 -blockers, mannltol, ace t azolamlde , 
antl -pros taglandln agent and so on. 

BRIEF DESCRIPTION OF THE DRAWING 
Fig. 1 shows changes In rabbit optic disc blood 

flow. 

BEST MODE FOR CARRYING OUT THE INVENTION 
The following examples and test example are 
Intended to describe the present Invention In further 
detail and should by no means be construed as defining 
the scope of the Invention. 
Example 1 
Tablets 

3 - ( 4 -Chlorobenzenesulf onyl ) - 1 - 

phenyl Imldaz oil dine - 2 , 4-dlone 20 0 mg 

Lactose 80 mg 
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Starch 



1 7 mg 



Magnesium s tear ate 



3 mg 



Crystalline cellulose 



10 mg 



Using the above formulation per tablet, tablets 

were prepared by the conventional procedure. 

Optionally, the tablets may be coated with a conventional 

enteric coating material (e.g. 

hydroxypropylmethylcellulose phthalate) , a 

sugar-coating material or a film coating material (e.g. 

ethylcellulose ) • 

Example 2 

Capsules 

3 - ( 4 - Chlorobenzenesulf onyl ) - 1 - 

phenyl Imldazolldlne -2,4 -dlone 100 mg 

Mannltol 75 mg 

Starch 17 mg 

Calcium stearate 3 mg 

According to the above formulation per capsule, 

the Ingredients were uniformly blended, granulated In 

the conventional manner, and filled Into hard capsule 

shells. The granules for filling may be optionally 

coated with a conventional enteric coating material (e.g. 

hydroxypropy Ime thy Icellulose phthalate) , a 

sugar-coating material or a film coating material (e.g. 

ethylcellulose) • 
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Example 3 



Parenteral suspension for ln:]ectlon 



3 - ( 4 - Chlorobenzenesulf ony 1 ) - 1 
phenyl Imlda z ol Idlne - 2 , 4 -dlone 



5 mg 



Carboxyme t hy lee llulose sodium 



500 mg 



Distilled water for Injection 



To make 100 ml 



The above Ingredients were aseptloally blended In 
the conventional manner to give an Injectable 
suspension. 
Example 4 

Ophthamlc preparation (eye-drops) 

3 - ( 4 -Chlorobenzenesulf ony 1 ) - 1 - 
phenyllmldazolldlne - 2 , 4-dlone 1.0 g 

Sodium dlhydrogenphosphat e 

dlhydrate 0.1 g 

Polysorbate 80 0.1 g 

Sodium chloride 0.9 g 

Sodium hydroxide 

Sterilized pure water To make 100 ml 

The above Ingredients were blended In the 
conventional manner to give an ophthalmic suspension 
for Instillation into the eye. 
Test Example 1 

Action on the rabbit optic disc blood flow 
Method 



Six male pigmented rabbits (body weights: ca 2 kg) 
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were used. Thus, 0.5% phenylephrine - 0 • 5 troplcamlde 
(Mydrln P, Santen Pharmaoeut xoal Co. ) was Ins-tllled Into 
the rabbit eyes for mydriasis and the blood flow In the 
optic disc (optic nerve head) was measured, at the site 
selected avoiding the superficial vasculature, using 
a laser speckle peripheral circulation analyzer. After 
measurement of the baseline blood flow, the ophthalmic 
preparation of Example 4 was Instilled In one eye and 
the vehicle In the fellow eye, 50 /x 1 each. Blood flow 
was measured serially at 30-mlnute Intervals up to 3 
hours after Instillation. 
Results 

The results are presented In Fig. 1. In Fig. 1, 
the ordinate represents the relative value of blood flow 
(square blur rate) as measured by the laser speckle 
technique with the baseline value being taken as 100% 
and the abscissa represents the time after Instillation 
of the ophthalmic preparation or the vehicle. 
Furthermore , 

• represents the mean ± standard deviation for the eyes 
given the ophthalmic preparation of Example 4, 

O represents the mean ± standard deviation for the eyes 
given the vehicle, 

* denotes a significant difference at p<0.05 from the 
vehicle control eye as tested by paired t-test. 
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denotes a significant difference at p<0.01 from the 
vehicle control eye as tested by paired t-test. 

In the eye treated with the ophthalmic preparation 
of Example 4, an Increased blood flow was noted In the 
optic nerve head and, compared with the control eye, 
the effect was significant at 30, 60 and 90 minutes after 
treatment • 

The above results Indicate that the ohymase 
Inhibitor as the active Ingredient of the Invention 
ameliorates a disturbance of ocular circulation. 

INDUSTRIAI. APPLICABILITY 

The prophylactic or therapeutic medicament for a 
disturbance of ocular circulation according to the 
present Invention finds application In the prevention 
or treatment of retinal vascular abnormalities such as 
retinal vascular occlusion, retinal periphlebitis, 
Eales* disease. Ischemic eye syndrome and retinal 
arteriolar microaneurysm, retinopathies associated 
with hypertension, renal disease or hemodyscrasla , 
diabetic retinopathy, retinal pigment eplthellopathy , 
retinal dystrophy, macular dystrophy, ret Inochoroldal 
atrophy, chorioretinopathy, macular degeneration, 
macular edema, detachment of retinal pigment epithelium, 
retinal detachment, degenerative ret Inoschlsls , 
various tumors such as retinoblastoma, retinal pigment 
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epithelioma, optlo dlso capillary hemangioma, etc., 
optic neuropathies such as Ischemic optic neuropathy, 
optic disc swelling such as choked disc, papilledema, 
etc. , glaucoma such as open-angle glaucoma, low-tension 
glaucoma and closed-angle glaucoma, and ocular 
hypertension associated with visual field loss. 



